. Children respond more slowly than young adults on a variety of information-processing tasks. The global trend hypothesis posits that processing speed changes as a function of age, and that all component processes change at the same rate. A unique prediction of this hypothesis is that the overall response latencies of children of a particular age should be predictable from the latencies of young adults performing the same tasks-without regard to the specific componential makeup of the task. The current effort tested this prediction by examining the peribmiance of 4 age groups (10-, 12-, 15-, and 19-year-olds) on 4 different tasks (choice reaction time, letter matching, mental rotation, and abstract matching). An analysis that simultaneously examined performance on all 4 tasks provided strong support for the global trend fiypothesis. By plotting each child group's performance on all 4 tasks as a function of the young adult group's perfbnnance in the corresponding task conditions, precise linear functions were revealed; 10-year-olds were approximately 1.8 times slower than young adults on all tasks, and 12-year-olds were approximately 1.5 times slower, whereas 15-year-olds appeared to process information as fast as yoving adults.
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Age-related differences in children's re-hypothesis assumes that all informationsponse latencies have been reported for a processing components develop in concert, wide variety of tasks, ranging from simple and that is, at similar rates. This hypothesis is choice reaction time to more complex tasks similar to the position described by Kail such as mental rotation and verbal analogies (1986, f988a) . Kail has suggested that the ab-(e.g., Elliott, 1970; Fairweather & Hutt, 1978 ; solute quantity of processing resources inMarmor, 1977; R. Sternberg & Nigro, 1980) . creases with age. Controlled processes comIn general, younger children perform more pete for processing resources, and thus their slowly than older children, who in turn per-efficiency is sensitive to the quantit>' of these form more slowly than adults. A common fearesources. Therefore, Kail predicts that the hire of many of these studies is that they ex-efficiency of all controlled processes should amine processing speed by measuring not be similarly affected by age. However, Kail only the overall response latency but also the also predicts that tfie efficiency of automatic duration of isolated component processes (R. processes should be relatively unaffected by Stemberg, 1984; S. Sternberg, 1969) . Using age because they do not make demands on this approach, researchers have reported age-limited processing resources. The global related differences in a number of informationtrend hypothesis is more sweeping than Kail's processing components (e.g., Enns & Cam-position and makes no distinction between eron, 1987; Kail, 1986) .
controlled and automatic processes. The local trends hypothesis assumes that inf(3rmation-There are three types of hypotheses conprocessing components change with age, but ceming the developmental trends observed that different components develop at different in processing speed that I will term "global,"
rates (Bisanz, Danner, & Resnick, 1979) . The "local," and "strategic." The global trend strategic hypothesis focuses on differences in
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How can one determine which hypothesis best accounts for age-related differences in processing speed? One possibility is to test a counterintuitive implication of the global trend hypothesis: The overall composite latency of a child group should be predictable without regard to the nature or specific componential makeup of the task because all components are equally affected by development. In contrast, the local trends and the strategic hypotheses both predict that the difference in overall response latencies will vary depending on the particular informationprocessing components employed in the particular task. These latter hypotheses differ in whether they assume that children are likely to use the same components (the local trends hypothesis) as adults performing the same task or that children are likely to use different components (the strategic hypothesis).
But if, as implied by the global trend hypothesis, one does not need to know the componential makeup of a task in order to predict the age-related difference in latency, what does one need to know in order to make such a prediction? To answer this question, it is helpful to turn to research concerned with cognitive differences in the elderly. Researchers have long noted that cognitive slowing is a ubiquitous accompaniment of adult aging (e.g., Birren, 1965; Botwinick, 1978; Welford, 1977) . Recent research suggests that the major determinant of the degree of cognitive slowing is task complexity: The elderly are generally slower than young adults on all information-processing tasks, but the size of the difference increases with the complexity of the task as indexed by the latency of the young adult group (Cerella, Poon, & Williams, 1980) . Using a technique pioneered by Brinley (1965) , cognitive aging researchers have plotted the latencies of groups of older adults as a function of the latencies of groups of younger adults performing the same task in order to see if an orderly relation exists between the cognitive performances of young and elderly adults. The key to this approach involves plotting multiple tasks that span a range of complexity. It has now been demonstrated repeatedly that simple mathematical equations, either linear functions (e.g., Cerella et al., 1980; Lima, Hale, & Myerson, 1989; Salthouse, 1985; Salthouse & Somberg, 1980; Smith, Poon, Hale, & Myerson, 1988) or power functions (Hale, Myerson, & Wagstaff, 1987) , accurately predict the latencies of the elderly from the latencies of young adults. The progress in the area of cognitive aging that has resulted from application of such quantitative analytic techniques (see Cerella, 1989 , for a review) suggests that similar quantitative analyses of children's cognitive performances could be helpful in evaluating the global trend hypothesis.
The global trend hypothesis would be strongly supported if the response latencies of children could be predicted from the response latencies of young adults without regard to the specific nature of the task, just as response latencies of the elderly can be predicted from those of a young adult group without regard to the nature of the task. In order to provide a rigorous test of the global trend hypothesis during childhood, the current effort examined the performances of four age groups (10-, 12-, 15-, and 19-year-olds) on four very different tasks: choice reaction time, letter matching (based on Posner & Mitchell, 1967) , mental rotation (based on Shepard & Cooper, 1982) , and abstract matching (based on Hoyer, Rebok, & Sved, 1979) . These tasks were selected to sample a broad range of tasks and also to span as broad a range of latencies as possible.
Although these tasks may share some common components, they each include unique components. As Kail (1986 Kail ( , 1988b has pointed out, letter matching tasks and mental rotation tasks have components that consistently have been shown to correlate with different abilities. Specifically, letter matching includes a component that correlates with verbal but not spatial measures of ability, and the slopes of three-dimensional mental rotation correlate with spatial and not verbal measures of ability (McGue, Bouchard, Lykken, & Feuer, 1984) . To extend the range of latencies beyond that examined by Kail, a standard choice reaction time task and a problem-solving task adapted from Hoyer et al. (1979) were selected. Pilot work demonstrated that this problem-solving task yields latencies in young adults that exceed the latencies associated with the mental rotation task.
The major purpose of the current effort is to compare the performance of each child group with the performance of the young adult group across all four of the selected tasks. If regular relations emerge between the latencies of children and young adults such that children's performance can be predicted from that of young adults without regard to the nature of the cognitive tasks, then the existence of a global trend in the development of speed of information processing would be strongly supported.
Method

Subject.T
he present study examined 16 subjects from each of four age groups: 10-year-olds (M age = 9.9, SD = 0.4), 12-year-olds (M age = 11.8, SD = 0.4), 15-year-olds (M age = 15.1, SD -0.3), and young adults (M age = 19.6, SD == 0.9). The children were volunteers recruited from one fourth-grade class, one sixthgrade class, and three ninth-grade science classes. All volunteers were tested, and subjects were selected for analysis based on three factors: (1) individuals were not included if their error rate was greater than 30% in any one task condition; (2) individuals were not included if their ability level was unusually low, that is, less than a scaled score of 8 on the vocabulary or block design subtests of the WAIS-R or WISC-R; and (3) an equal number of males and females were selected for each age group. There was no bias in the selection of individuals, that is, approximately one individual from each age group was excluded due to ability level and one per age group was excluded due to error rate. Ten individuals were excluded due to an excess of male or female volunteers in their age group. All individuals resided in the Milwaukee area. The 10-and 12-year-olds were recniited from the fourth and sixth grades at a private grade school. The 15-year-olds were recruited from the ninth grade of a public high school. The three child groups received a pen or marker (as selected by their teacher), valued at approximately $2, for volunteering to participate. The young adults were recruited from an introductory psychology coTirse and received course credit for their participation.
Apparatus
All stimuli in all four computer tasks were presented on a Zenith 1380-C video monitor controlled by a Zenith 159 computer equipped with Cognitive Testing Station (CTS) hardware and a Digitry, Inc., response panel interface. Pascal programs, written by the author, were conjoined with CTS software to control the computer display and record response latencies with .01-msec accuracy. The response panel consisted of three buttons: a left response button, a right response button, and a third button centered below the right and left buttons that was used by the subject to initiate each trial.
Psychometric Tests
All participants were administered a verbal and performance subtest from the WISC-R (children) or the WAIS-R (adults). The verbal subtest was the vocabulary' test and the performance subtest was the block design. Results from separate ANOVAs indicated tliat there were no reliable differences in scaled scores bebveen the age groups on either subtest (collapsed across all four age groups, vocabulary mean score = 12.7 and block design mean score = 12.9).
Information-processing Tasks
The battery of tasks consisted of a twoalternative choice reaction time task, a letter matching task, a mental rotation task, and an abstract matching task. The presentation order of the tasks was identical for all subjects in order to permit comparison between individuals. In order to minimize the effects of bias due to warm-up, practice, or fatigue effects, the order was selected so as not to proceed from the easiest to the most difficult task or vice-versa. The order of administration was: letter matching, mental rotation, choice reaction time, and abstract matching task. The entire experimental session, including psychometric testing and the informationprocessing tasks, lasted less tlian 1 hour for all subjects. The number of trials for all conditions was 20, except for the name differentphysically different (NDPD) condition of the letter matching task, which consisted of 40 trials for the purpose of counterbalancing same and different judgments, and both conditions of the abstract matching task, which consisted of 18 trials in order to maintain counterbalancing. Stimuli were presented in pseudo-random sequences within each task, with the provision of no more than three consecutive trials of any one response t>'pe, and left and right responses were counterbalanced within each task condition.
Procedure
The general procedure for the computer tasks consisted of presentation of an asterisk in the cienter of the screen as a fixation point. Subjects were told that when they were ready to see the next trial, they were to press the lower button, denoted the READY button. Pressing the READY button resulted in presentation of the next trial 300 msec later. Upon solving the problem presented on the screen, subjects indicated their decision by pressing the left or right response button. If they made an error, they received a 2-sec er-ror message on the screen ("ERROR"). If their response was correct, an asterisk appeared until the subject initiated the next trial. Ceneral computer instructions were given followed by specific task instructions described below. A few practice trials preceded each task in order to be certain that subjects understood tbe specific task instructions. In addition, tbe general instructions and the specific instructions for each task emphasized both fast and accurate decisions.
Choice reaction time task.-Subjects were instructed to press the left response button if the stimulus was a left arrow (<-) and the right response button if the stimulus was a right arrow (-^). Following four practice trials, subjects were exposed to 40 experimental trials consisting of 20 left and 20 right arrows.
Letter matching task.-The stimuli for the letter matching task consisted of five letters displayed in either uppercase or lowercase (A, a, D, d, E, e, R, r, H, h) presented two at a time. Subjects were instructed that if the two letters were the same letter of the alphabet (even if one was uppercase and the other was lowercase), tbe right response button should be pressed. If tbe two letters were different letters of tbe alphabet, they were told to press the left response button. Following six practice trials, subjects were exposed to 80 experimental trials consisting of 20 pairs of identical letters (counterbalanced across letters and upper/lowercase), 20 pairs of letters that shared the same name but were not physically equivalent (selected from the letter stimuli so as not to include any combinations that spelled a word, e.g., "He"), and 40 nonidentical letter pairs (10 consisting of two uppercase letters, 10 consisting of two lowercase letters, 10 consisting of an upper-and a lowercase, and 10 consisting of a lower-and an uppercase letter).
Mental rotation task.-The stimuli for the mental rotation task consisted of two schematic Rags presented in four different orientations: upright (i.e., 0° rotation), rotated 90°c lockwise, 180° clockwise (upside down), and 270° clockwise. Subjects were told tbat each stimulus would consist of a flag, eitber with its stars in the upper left-hand comer or in tbe upper right-band corner. A drawing of tbe two possible flags in upright, normal orientation was shown to them. If tbe stars appeared in the upper left-hand comer, tbey were instructed to press the left response key; if the stars appeared in the upper right-band corner, tbey were instructed to press the right response key. Then subjects were told that on some trials, tbe Hag would appear in its upright, normal position, as shown in the drawing, but on other trials, tbe flag would appear turned.
At this point, two cards witb the two different flags (approximately the same size as would be seen on the screen) were shown to the subject. One of the two was placed on the screen in either a 90°, 180°, or 270° orientation. The subject was told that when the stimulus appeared in a rotated position, they must turn the flag in their mind counterclockwise, without moving their head, in order to "see" the flag in an upright position so that they would be able to determine whether or not tbe stars were in the left or right corner. The experimenter then physically turned the card to show how rotation would facilitate responding.
Next, each subject was shown three cards in different orientations (held by the experimenter on the face of the screen) to see if they could "rotate" the image and declare where the stars were located. Finally, the program was started and the subject began with eight computerized practice trials, followed by 80 experimental trials counterbalanced across left and right stars and four orientations (0°, 90°, 180°, and 270°).
Abstract matching task.-Tbis task required more instruction and feedback than the otber tasks. The stimuli for the abstract matching task consisted of tbree arrangements of three different displays of two, three, or four letters (o, v, x) presented in one of three orientations (vertical, horizontal, diagonal) . Subjects were told tbat eacb problem would consist of tbree patterns on the screen; one on the left, one on the right, and one on the bottom. Their task was to decide whether tbe left pattem or the right pattern was most like (i.e., best matcbed) the pattern appearing at tbe bottom of the screen. Tbey were also told that each pattem would be made up of one of three different letters in one of three different numerical groupings and in one of three different orientations.
Next, subjects were shown a sample problem on paper and asked whether the left or the right pattem was most like the bottom pattem. After they selected tbe pattern (all subjects selected the correct pattern), they were asked why they made that choice. After they responded (all subjects knew the correct reason), tbey were told that their reason was correct and that sometimes they would make a selection based on the number, sometimes based on the direction or orientation, and sometimes based on the particular letter. Each problem contained one relevant dimension that determined the best match to the bottom pattern and two irrelevant dimensions that did not determine the correct respon.se. Two types of problems were constructed, those in which one irrelevant dimension was held constant and one irrelevant dimension varied in all three patterns, and those in which both irrelevant dimensions varied in all three patterns. A sample of each type of problem in shown in Figure 1 . The upper problem shown in the upper panel is analogous to Level 2 problems in Hoyer et al. (1979) , whereas the problem shown in the lower panel is analogous to Level 3 problems, which generally take longer to solve. Level 1 problems used by Hoyer et al. involve identifying the matching stimulus based on identity. In the interest of overall time, only Levels 2 and 3 were included in this task.
Next, subjects viewed computerized samples that were controlled by the experimenter, who asked that the subjects make a verbal response ("left" or "right") and then tell the experimenter why they made this choice. If they made an incorrect choice they were corrected and told why the other selection was the better match. If they made a correct choice but gave an inappropriate reason. they were told the correct reason. In addition, it was pointed out that sometimes the best match corresponded to the bottom pattern in two ways (i.e., along two dimensions), whereas sometimes the best match corresponded only in one way (i.e., along one dimension).
Following six feedback trials, subjects were exposed to four practice trials and were told that they no longer had to explain their responses. After the practice trials, the subjects were exposed to 36 experimental trials consisting of 18 trials of each problem type counterbalanced across the three relevant dimensions for solving the problem and the possible combinations of number, shape (i.e., letters), and orientation used to create the three patterns shown in each problem.
Results
Analyses by Task
Choice reaction time tusk.-A 4 (age) X 2 (condition: dominant vs. nondominant hand) repeated-measures ANOVA was conducted on the mean individual latencies. Table 1 presents the group mean latencies and standard deviations. A main effect of age was apparent, reflecting a developmental trend, F(3,60) = 40.07. A main effect of con- dition was also observed, F(l,3) = 11.93, revealing that responses made with the dominant hand were reliably faster than responses made with the nondominant hand for all age groups. There was no significant interaction between age and condition. An analogous ANOVA was conducted on the individual error rates, but no significant results were obtained.
Letter matching task.-This task consisted of three conditions: identical letters that share both the same name and physical characteristics (NSPS), letters that share the same name but are physically different (NSPD), the letters that differ both in name and physical characteristics (NDPD). A 4 (age) X 3 (condition) repeated-measures ANOVA was conducted on the mean individual latencies (means and standard deviations are given in Table 1 ). A main effect of age was apparent, reflecting a developmental tren<l, F(3,60) = 41.90. A main effect of condition was also observed, F(2,6) = 147.11, indicating that the NSPS condition was associated with faster responding than the other two conditions. However, a reliable age x condition interaction, F(6,120) = 4.31, indicated that this difference was exaggerated in the two youngest child groups. An analogous ANOVA was conducted on the individual error rates. This error analysis revealed no effect of age, but there was a main effect for condition similar to the effect observed for the latencies, F(2,6) = 14.40. That is, fewer errors were made in the NSPS condition than in the other two conditions, and this effect was observed in all four age groups.
Mental rotation task.-\ 4 (age) x 4 (rotation condition: 0°, 90°, 180°, 270°) repeatedmeasures ANOVA was conducted on the mean individual latencies (means and standard deviations are given in Table 1 ). A main effect of age was apparent, reflecting a developmental trend, F(3,60) = 35.09. A main effect for rotation condition was also observed, F(3,9) = 154.81. An age x rotation interaction, F(9,180) = 5.88, revealed that the latencies of the two younger child groups were more affected by the angle of the rotated flag. An analogous ANOVA was conducted on the individual error rates from the rotation task but revealed no age effects. The error analysis did reveal a main effect for angle of rotation, F(3,9) = 6.30, indicating that the 0° condition was associated with a lower error rate than the other conditions. Abstract matching task.-A 4 (age) x 2 (levels) repeated-measures ANOVA was conducted on the mean individual latencies (means and standard deviations are given in Table 1 ). A main effect of age was apparent, reflecting a developmental trend, F(3,60) = 24.68. A main effect of level was observed, F(l,3) = 48.06. Consistent with the flndings of Hoyer et al. (1979) , Level 2 problems were associated with faster latencies than Level 3 problems. The difference between Level 2 and Level 3 problems was larger for 10-and 12-year-olds as compared to 15-year-olds and young adults; however, the interaction of age and level was not significantly reliable. An analogous ANOVA was conducted on the individual error rates, again revealing no significant effect of age. There was, however, a main effect for level, but, surprisingly, the condition associated with shorter latencies (i.e.. Level 2) was associated with higher error rates, F( 1,3) = 9.29.
Analyses across Tasks
Mathematical relations between group means.-In order to assess the possibility' that regular relations exist between the response latencies of child groups and young adult groups, the mathematical technique pioneered by Brinley (1965) was used to analyze all four tasks simultaneously. Although there were 11 different conditions from the four tasks, only eight were included in these analyses. Because the differemce between dominant and nondominant choice reaction time was so small, only one condition, dominant, was included. For the sake of consistency, only points based on approximately 20 trials were included, and therefore only the NSPS and NSPD conditions from the letter matching task were used in these analyses. (Becall that both of these conditions consisted of 20 trials, whereas the NDPD condition consisted of 40 trials.) Finally, both levels of the abstract matching task were included in these analyses, but only three conditions from the mental rotation task were used: 0°, 90°, and 180°. The reason for excluding the 270° condition was due in part to the desire to avoid overrepresenting any one task in this analysis. In addition, the results from the 270° condition did not differ from the 90° condition in any age group, perhaps because individuals may have rotated the image clockwise (i.e., only 90°) rather than counter-clockwise (i.e., the full 270° excursion) was instructed.
Each child group was compared to the young adult group separately. For each of the eight selected conditions, the latency of a given child group was plotted as a function of the young adult group in the corresponding condition. Figure 2 shows the data from the Table 2. throe child groups plotted as a function of the young adult group. Note that the relations between the children's latencies and those of the young adults are linear. The slopes of these linear group functions are significantly greater than 1.0 for the two younger child groups, but not for the 15-year-olds, whose latencies are not significantly different from those of the young adult group. Notice also that these fits are extremely good, as indicated by the high r" vahies (see Table 2 ).
Diseussion
The results of the analyses of the individual tasks from the current effort are consistent with the literature (e.g., the choice reaction time results are comparable to those of Fairweather & Hutt, 1978 ; the letter matching results are comparable to those of List, Keating, & Merriman, 1985 ; and the mental rotation results are comparable to those of Kail, 1986) . These individual task analyses revealed no age-related differences in error rates but did reveal systematic age-related differences in overall response latencies. On each task, 10-year-olds were slower than 12-year-olds, who in turn were slower than 15-year-olds, who were indistinguishable from the young adult group. In addition, the analyses conducted on all four tasks together revealed precise linear relations between the mean latencies of each child group and the latencies of the young adult group.
How do these findings relate to each of the three hypotheses described earlier? The global trend hypothesis asserts that all components contributing to the speed of processing are affected by development, and that speed of processing in all components increases with age at the same rate. The local trends hypothesis asserts that the processing speeds of separate components are differentially affected by development, and that the speed of some components might change rapidly during middle childhood (e.g., mental rotation speed; Kail, 1986) , whereas others might be already fully mature (e.g., short-term memoryscanning rate; see Chi, 1977 , fora discussion). The strategic hypothesis asserts that apparent age-related differences in central processing speed are actually attributable to (jualitative diffe^rences in the selection and/or organization of specific components.
Motably, the global trend hypothesis makes a unique prediction: The response latencies of child groups on all tasks should be predictable from the response latencies of a young adult group without regard to the nature or componential makeup of the specific tasks. That is, the differences between the different child groups and the young adult group should be purely quantitative. In contrast, the local trends hypothesis implies that in order to make predictions about the performance of child groups, one would need to know the componential makeup of the specific task rather than just the latency of the young adult group. That is, because the size of the agerelated difference varies from component to component, the nature of the task (i.e., what components are involved) must serve as the basis for all predictions. Similarly, the strategic hypothesis implies that in order to make predictions one would need to know the cognitive strategies, that is, what component process«'S had been selected, of the child and young adult groups for each task.
The analyses of individual tasks alone do not permit one to distinguish the three hypotheses under consideration. However, the simultaneous analyses of multiple tasks do provide a clear test, and these findings are (consistent with only one hypothesisnamely, the global trend hypothesis. The linear relations observed between the performances of the child groups and the young adult group demonstrate that the latencies of all of the tasks changed in concert from ages 10 tfirough 15, by which time, consistent with the findings of Kail (1986) , processing speed appears to have reached full maturity. Moreover, these precise, linear relations make it possible to predict accurately the latencies of a particular child group from the latencies of the young adult group without regard to the componential makeup of the task.
The current results bolster and extend the findings of Kail (1986 Kail ( , 1988a ). Kail's studies examined several individual components isolated from several different tasks (name retrieval, visual and memory search rate, rate of rotation, and a mental addition processing parameter), whereas the current study is broader in its focus and is concerned with undifferentiated components. Taken together, the present study and those of Kail provide strong support for the global trend hypothesis. However, the current results do not address Kail's differential prediction concerning controlled versus automatic processes because none of the current tasks involve primarily automatic processing. Stigler, Nusbaum, and Chalip (1988) have recently challenged Kail's suggestion that age differences in processing speed are attributable to a central limiting mechanism, such as available processing resources, that increases with age. They contend that skill transfer is a more plausible underlying mechanism. However, as Kail (1988b) has effectively argued, it is difficult to accept the skill transfer hypothesis because it relies heavily on broad transfer which is not found in studies of practice. Moreover, the current results would require broad transfer across four very different tasks, which is even less plausible than broad transfer across two different tasks.
In addition, Stigler et al. (1988) objected to Kail's (1986) analysis of his third experiment. In that analysis. Kail plotted several different mental rotation experimental conditions from a child group as a function of a young adult group in the corresponding conditions and felt that r values of 1.0 provided impressive support for the global trend hypothesis. Stigler et al. pointed out that since the component processes of mental rotation were practiced together, it should not be surprising that they develop in the same way. However, this argument seems highly implausible when applied to the strong linear relations and near perfect conelations observed across the four diverse tasks in the present effort.
If all component processes are affected equally by age, what might be the underlying developmental mechanism? Recently, Myerson and his colleagues (Lima et al., 1989; Myerson, Hale, Wagstaff, Poon, & Smith, in press) have developed a mathematical model of information processing that specifically addresses factors affecting global processing efficiency. The model focuses on two distinct aspects of processing efficiency: (1) the intrinsic efficiency of individual processing steps, and (2) the efficiency with which these steps communicate (or conversely, the amount of information lost). The relative contribution of these global factors to group differences in processing speed is revealed by the form of the function relating the latencies of one group to those of the other group. A nonlinear function implies a difference that is primarily in the efficiency of communication between processing steps, whereas a linear function implies a difference that is primarily in the intrinsic efficiency of all individual processing steps.
Thus, Hale et al.'s (1987) finding of a positively accelerated nonlinear relation between the latencies of elderly and young adults performing nonlinguistic tasks implicates age-related differences in communication efficiency, that is, older adults lose information during the processing of nonlinguistic stimuli at a faster rate than do younger adults. In contrast, the present results implicate agerelated differences in the efficiency of all information-processing steps that appear to change systematically from late childhood to adolescence. During late childhood, all information-processing steps proceed at a proportionally slower rate (i.e., the rate for 10-yearolds is approximately 1.8 times slower than that for 15-year-olds and young adults, whereas the rate For 12-year-olds is 1.5 times slower). Both types of hypothesized changes in efficiency (intrinsic step efficiency and communication efficiency) are presumably due to underlying neurobiological changes, but it is likely that different sets of neurobiological changes give rise to the two types of changes in processing efficiency.
In addition to their theoretical implications, the present results also have important implications for the way in which one studies developmental differences in processing speed. That is, the precise mathematical relations between the latencies of different age groups may serve as cognitive benchmarks. Age-related differences in response latencies observed between children and adults should be of special interest when tliey are not consistent witli these mathematical relations. That is, the global trend phenomena, as captured by equations describing the relations between performances of different age groups, provide age-specific null hypotheses of the expected size of differences in response latencies that should replace the traditional null hypothesis of no age difference. Under conditions where age-related differences are found that differ significantly from these "new" null hypotheses, it would strongly suggest the existence of either strategic differences or the existence of components that are developmentally hyposensitive or hypersensitive.
